High throughput quantification of capsular polysaccharides for multivalent vaccines using precipitation with a cationic surfactant.
The increasing requirement for multivalent vaccines containing diverse capsular polysaccharides has created an unmet need for a fast and straightforward assay for polysaccharide titer. We describe a novel and robust assay for the quantitation of anionic capsular polysaccharides. The binding of hexadecyltrimethyammonium bromide (Hb) to anionic capsular polysaccharides results in a precipitation reaction wherein the suspension turbidity is proportional to polysaccharide titer. The turbidity can be quickly measured as absorbance across a range of wavelengths that resolve scattering light. Carbohydrates comprised of repeating units of one to seven monosaccharides with phosphodiester groups, uronic acids, and sialic acids all reacted strongly and there does not appear to be specificity with respect to the particular anionic moiety. The assay is compatible with an array of common buffers across a pH range of 3.0-8.75 and with NaCl concentration exceeding 400 mM. Interference from DNA can be eliminated with a short incubation step with DNase. With these treatments, the assay has been employed in samples as complex as fermentation broth. A two-log dynamic range has been established with a mean relative standard deviation less than 10% across this range although inferior performance has been observed in fermentation broth. The precipitation assay enables the rapid quantitation of anionic polysaccharides. The resulting procedure can robustly measure the titer of myriad anionic capsular polysaccharides (CPS) in 96 samples in less than 30 min using low toxicity reagents and routine laboratory equipment. This development will greatly reduce the effort required to measure polysaccharide titer and yield during process development of polysaccharide vaccines.